Although diamondback terrapins appear to be declining throughout much of their geographic range, more information is required to evaluate population trends. Unfortunately, sampling terrapin populations is both time and labor intensive. We initiated studies to examine the efficacy of using head counts in tidal creeks as a rapid-assessment technique for monitoring terrapin populations. From 2005 to 2007, we conducted headcount surveys in conjunction with regular aquatic sampling. Head-count surveys consisted of recording the number of terrapins we observed from a boat going up (run 1) and down (run 2) tidal creeks. These surveys were conducted before aquatic sampling (i.e., low tide) as well as other times (e.g., high tide). We found the strongest positive relationship between the number of terrapins observed in run 1 combined with run 2 and the number of terrapins captured (R 2 = 0.538). We examined the effects of variables such as day of year, time of day, cloud cover, and creek location on the number of heads seen. Such models will allow effective monitoring of terrapin population trends and improve implementation of appropriate conservation measures. We recommend a refinement of head-count surveys and the involvement of citizen scientists to aid in the establishment of a range-wide monitoring program that will greatly increase survey effort while saving time and money.
Introduction
Monitoring populations of marine organisms to estimate their abundance can be difficult because an unknown proportion of the population can remain undetectable to the observer (Bowen and Siniff, 1999; Kendall and Nichols, 2002) . Mark-recapture studies are often used to monitor such elusive species and to estimate population size (McDonald, 2004) . Unfortunately, mark-recapture studies are often time and labor intensive. Such studies also require substantial knowledge of species locations and activity patterns to optimize capture probability (McDonald, 2004) . Alternatively, a more rapid type of systematic sampling, such as visual encounter surveys, can be used to estimate relative abundances of species and, ultimately, evaluate population trends over time (Campbell and Christman, 1982; Crump and Scott, 1994) . Visual encounter surveys are an active method of monitoring populations of many surface-active animals, or animals that use particular habitats (Dorcas and Willson, in press). Variants of visual encounter surveys (e.g., transect, quadrat, randomized) have been used to provide information on abundances, population estimates, and distribution data of terrestrial reptiles (Sun et al., 2001; Enge and Wood, 2002; Gibbs and Steen, 2005; Rodda et al., 2005) and amphibians (Hairston, 1980; Campbell and Christman, 1982; Pough et al., 1987; Nishikawa, 1990) , as well as surfacing marine organisms such as sea turtles (Epperly et al., 1995) .
Diamondback terrapins (Malaclemys terrapin) are a candidate species to monitor using visual encounter surveys because they are aquatic reptiles that surface frequently to breathe and bask. Terrapins are estuarine turtles endemic to coastal salt marsh ecosystems from Cape Cod, Massachusetts to the Gulf Coast of Texas (Ernst et al., 1994) . Although scientists have documented declines in local populations for over a decade and have begun to identify some of the causes behind these declines (Seigel, 1993; Seigel and Gibbons, 1995; Dorcas et al., 2007) , the status of terrapins across most of their range is completely unknown. Historically, terrapin populations declined because of commercial harvesting (Gibbons et al., 2001 ) but now, threats to terrapin populations are commonly attributed to crab trap mortality (Wood, 1997; Hoyle and Gibbons, 2000; Dorcas et al., 2007) , road mortality (Wood and Herlands, 1997; Szerlag and McRobert, 2006) , nest predation of human-subsidized predators (Butler et al., 2004) , habitat loss and degradation (Seigel, 1993; Gibbons et al., 2001) , and motorized watercraft mortality (Burger and Garber, 1995; Cecala et al., 2008) . However, the impact of these anthropogenic pressures on terrapin populations remains essentially unknown because of the lack of long-term population studies in most areas.
Population sizes of diamondback terrapins are traditionally estimated using sampling techniques that require seines, trammel nets (Lovich and Gibbons, 1990; Dorcas et al., 2007) , crab pots (Bishop, 1983; Roosenburg, 1997) , and dip nets (Hart, 2005) , although these techniques are intensive and require substantial time and effort. Development of a rapid-assessment technique for terrapin populations will allow researchers to assess population sizes throughout their range. Our goal in this study was to examine the utility of using head-count surveys to estimate pop-
